showing that heterodimerization of linker halves progressively changes the distribution of the ER-surface targeted probe (ER-M CFP-FRB; cyan) to colocalize with OMM targeted probes (OMM-RFP-FKBP; red) in response to rapamycin (lower row vs upper row).
However, the total ER-structure visualized with ER-lumen targeted GFP (ER-lumen GFP; green) remains unaltered. To limit the long term effects of rapamycin it was washed out after 4 incubation and FK506 (5 µM) was added.
(B) Percentage change in the number of green (ER lumen GFP) only pixels in images following treatment with rapamycin and FK506. The increase shows that redistribution of ER-M CFP in the ER to the close associations with mitochondria results in a progressive increase in the ER-specific pixels that lack the ER-M linker half (n = 16 cells).
(C) Sample traces of single HepG2 cells expressing OMM-targeted HyPer (red, dark red; n =13), and SypHer (blue, dark blue; n =14) permeabilized (Saponin, 40 µg/ml) and exposed to H2O2 (stepwise, 0.1, 1, 10, 50&100 µM respectively). 
DNA Constructs
For targeting the FKBP12 protein to the cytoplasmic surface of the OMM, the N-terminal sequence of the mAKAP1 (34-63) was used, and it was fused to the N terminus of the human FKBP12 protein through a linker (DPTRSANSGAGAGAGAILSR). The fusion proteins were tagged with mRFP, HyPer (Belousov et al., 2006) , SypHer (Poburko et al., 2011) or Killer Red (Bulina et al., 2006) in the pEGFP-N1 plasmid backbone. The constructs used for targeting the mRFP-tagged FRB protein to the cytoplasmic surface of the ER were described elsewhere (Varnai and Balla, 2007) and were adapted by replacing mRFP with HyPer, SypHer or Killer Red (Bulina et al., 2006) . HyPer and SypHer derivatives were targeted to the cytosol, ER lumen, and mitochondrial matrix as described (Enyedi et al., 2010) , Killer Red-3NLS was constructed by substituting Killer Red for HyPer-3NLS used in the same study. The constitutive OMM-PM linker was derived from the OMM-ER linker described previously (Csordas et al., 2006) where the ER-target sequence was replaced with CAAX motif. RCaMP, a red Ca 2+ indicator was targeted to the mitochondrial matrix as described (Akerboom et al., 2013) . IMS targeted HyPer and SypHer were created by replacing GFP to form Complex IV subunit 8a-HyPer/SypHer (Cox8a-HyPer, Cox8a-SypHer, derived from "CIV-G", gift, Karin Busch, Münster).
Cell Culture
HepG2 cells obtained from ATCC were cultured in Eagle's minimal essential medium (EMEM) supplemented with 10% fetal bovine serum, 2 mM glutamine, 100 U/ml penicillin and 100 U/ml streptomycin in humidified air (CO2 5%) at 37℃. For imaging experiments cells were plated onto poly-D lysine coated glass coverslips at a density of 30-35,000 cells/cm 2 and cultured for 24-72 hrs. Genetically encoded probes were transiently transfected with X-tremeGENE 9 (Roche) according to the manufacturer's instructions.
Statistics
Experiments were carried out with ≥3 different cell preparations, and with each preparation the measurements were done at least in triplicates. Data are presented as means ±SEM. Significance of differences from the relevant controls was calculated by Student's t test or ANOVA where appropriate using Origin 8.5 software (OriginLab, Northampton, MA.).
